At present time, however, the mechanism for this abnormality seems to be remaining unsolved, even though several attractive theories have been advanced, that is, an increased requirement for tetrahydrofolate by hepatic microsomal hydroxylating enzymes which are induced by diphenylhydantoin administration (Andreasen et al. 1971 Results of present investigations of ours using growing rats revealed that 1, a decrease in serum folate levels of rats receiving diphenylhydantoin was partly due to a reflexion of a decreased level of N5-methyltetrahydrofolate in the liver of these rats, 2) the decreased level of N5-methyltetrahydrofolate was resulted from an elevation of N5-methyltetrahydrofolate-homocysteine transmethylase activity, and 3) the elevation of the enzyme activity was resulted from a) an increased production of the N5-methyltetrahydrofolate-homocysteine-transmethylase apoenzyme by 
MATERIALS AND METHODS
White male rats of the Wistar strain, weighing about 50 g, were used throughout this experiment.
Composition of the diet used was shown in Table 1 . Total amount of the diet was limited to 10 g per day per rat throughout the entired period of the experiment, but content of pteroylglutamic acid (PGA) in the diet was varied according to each ex perimental schedule. Note: 100 mg of sulfaguanidine were mixed to 10 g of the diet.
Diphenylhydantoin, 500mg per kg per day, was given orally every day to rats of Groups A, C and E from the first day through the end of the experiment. Intramuscular injections of cyanocobalamin, 100 y per rat per day, were given to rats of Groups E and F on the 57th and 58th day of the experimental feeding.
Serum folate was determined accoding to Herbert's method (1961) with a slight modification that culture media for Lactobacillus casei, and Streptococcus faecalis were pre pared by Spray's method (1964 Estimation of N5-methyltetrahydrofolate-homocysteine transmethylase activity of the liver: The procedures for the enzyme assay were almost the same as described by Mangum et al. (1969) except for omission of FADH2 from the reaction mixture because crude enzyme extracts were used in our case. The assay system for the N5-methyltetrahydrofolate-homocysteine transmethylase activity consisted of following components present in a total volume of 1.0 ml: 0.5 M potassium phosphate buffer (pH 7.5) 0.1 ml, 3 m M [methyl-14C] N5-methyltetrahydrofol ate (2,000 cpm per m M) 0.1 ml, 3 m M s-adenosylmethionine 0.1 ml, 0.1 M DL-homocysteine 0.1 ml, and an enzyme solution 0.2 ml. The activity of N5-methyltetrahydrofolate-homocysteine transmethylase was expressed as cpm of 14C-methionine per mg of protein per hour.
RESULTS AND DISCUSSION
(I) Decrease in serum folate, total folate and N5-methyltetrahydrofolate levels in the liver of rats receiving diphenylhydantoin
The serum folate, total folate and N5-methyltetrahydrofolate in the liver were found to be lower in rats with diphenylhydantoin administration (Group A) than in those without it (Group B) (cf. Table 2) .
A decrease in N5-methyltetrahydrofolate associated with an increase in tetra hydrofolate in the liver of rats receiving diphenylhydantoin was clearly observed in the experiment where intramuscular injections of vitamin B12 were given to rats with or without diphenyihydantoin administration (cf. Table 3 ). In this case, N5-methyltetrahydrofolate-homocysteine transmethylase activity was found to be markedly elevated in rats with diphenylhydantoin administration (Group C) as compared with that in rats without it (Group D) (cf. Table 4) .
Thus it may be assumed that a decrease in serum folate levels of rats receiving diphenylhydantoin was partly due to a reflexion of decreased levels of N5 -methyltetrahydrofolate in the liver of these rats, and that it was partly related to a decreased hepatic histidase activity caused by diphenylhydantoin administration, which resulted in a less production of formiminoglutamic acid (FIGLU) from exogenous histidine, in consequence less amount of N5-methyltetrahydrofolate (a) Effect of cyanocobalamin added into the assay system upon the enzyme activity of the liver from rats with or without diphenvlhvdantoin administration.
In rats with diphenylhydantoin administration (Group E), a marked increase in the N5-methyltetrahydrofolate-homocysteine transmethylase activity was ob served when cyanocabalamin was added into the reaction system, whilst no increase in the enzyme activity after the addition with cyanocobalamin was found in rats without diphenylhydantoin administration (Group F) (cf. Table 3 ).
(b) Effect of intramuscular injections of cyanocobalamin on the enzyme activity of the liver from rats with or without diphenylhydantoin administration. On the other hand, in rats without diphenylhydantoin administration (Group D), there was no elevation of the enzyme activity after the intramuscular injections of cyanocobalamin performed in the same way as in Group C (cf. Table 4) .
That a marked elevation of the enzyme activity was observed when vitamin B12 was added into the assay system in Group E suggested that an increased amount of the N5-methyltetrahydrofolate-homocysteine transmethylase apoenzyme was already present in the liver of rats with diphenylhydantoin administration (Group E).
This was confirmed to be what in fact occurred from the results of experiments of Groups C and D, that is, when vitamin B12 was injected intramuscularly, a marked elevation of the enzyme activity was found in only rats of Group C, but not in those of Group D (cf. Table 4 ).
The existence of the N5-methyltetrahydrofolate-homocysteine transmethylase apoenzyme in cultured mammalian cells was reported by Mangum et al. (1969) and they observed a rapid formation of the holoenzyme after an addition of vita min B,9 into the culture media.
Takeyama et al. (1961) similarly found that cells of strain 113-2 of E. coli, which were cultured on a methionine contained medium, contained the N5-methyltetrahydrofolate-homocysteine transmethylase apoenzyme, and that the apoenzyme was rapidly converted into the holoenzyme when incubated in vitro with vitamin B12.
As shown in Table  3 
